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In planar cold cathodes making use of semimetal-
lic thin films to achieve low or negative electron
affinity [1, 2], the effects of DC current crowding
[3] can be affected by the trapping of electrons
being reflected towards the cathode as a result of
space-charge effects in the vacuum gap between
cathode and anode [4]. A self-consistent solution
of the interplay between current crowding and
space-charge effects can lead to a non-monotonic
lateral distribution of the anode current density
depending on the width of the emission window.
This behavior is in sharp contrast with the mono-
tonic decrease of the anode current density from
the edges towards the center of the emission win-
dow when space-charge effects in the vacuum re-
gion are neglected.

Numerical examples will be discussed where
the anode current density increases above its value
at the edges followed by a maximum before drop-
ping again upon approaching the center of the
emission window. These examples are for the case
of a Metal/CdS/LaS cold cathode we have stud-
ied in the past when neglecting the interplay of
current crowding and current self-quenching ef-
fects mentioned above. The theory is valid for
any cathode based on current carrying thin films
with low or negative electron affinity used to bias
the cathode emission window.
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